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Abstract of JP2001 294601 W 
PROBLEM TO BE SOLVED: To produce a highly branched starch increased in solubility, suppressed 
in aging and reduced in viscpsity without decreasing the molecular weight to provide a method for 
producing the same, a method for suppressing the aging of a gelated starch from this starch and a 
method for producing foods and beverages including the starch. SOLUTION: This invention relates to 
(1) a highly branched starch that has the peak of chain branch distribution at 4-7 as the glucose unit 
chain length distribution according to the anionic ion-exchange chromatography, has high solubility in 
water where the solution has a low viscosity, and has a peak of the molecular weight distribution at 
2.0* 106; (2) a method for producing the objective highly branched starch characteristically by allowing 
a branching enzyme to act on a gelated starch; (3) a method for suppressing the aging of the gelated 
starch by adding 0.1-100 wt.%, based on the solid component of the gelated starch, of the highly 
branched starch produced by the method described in (2); (4) a method for producing foods and 
beverages including the starch that is suppressed in aging by adding 0.1-100 wt.%, based on the 
starch, of the highly branched starch thereto. 
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[lt#«l] M»*W*^^-7^77 
fc!K i>oy^jSii^«Tl-*3V^-C2. OX] 0 6 l:^f 

**-r * 

[H!#J83] -a-f^'^-y 
•f ( Neurospora crassa ) IE*"*"** f 
N2-44***© bV>-?*feft*« 2 Ett©ft£#ttR& 

[Ht#JS4] #f£9Hi!i£, «Mfc»»i gfcfc9 i~ 
1 0 00*ttaSSOi-2)rtSr»»t-r2), «#*2Xli 

[Ii#Jf5] ffl*3g2~4 0i^K*MclE«EroS!ji*' 
ffilc £ 9 ft 5 «HfcJH»©H»£ 
U.*tL0. 1 ~ 1 0 Ofift%^*Di-Sr tSrfttSti- 

JHfc. 

[b«#3I7] »#qil|E*©W«»«[»l»Sr«*i-* 
[000 1] 

[0 0 0 2] 

[0 0 0 3] L*»L, -»«Jl^a8»tt. «»tt* J «v\ 
®$£8fi?1'Sfc*KI±^&S£rfTofc9 . 

[0 0 0 4] *fc, ®® (ft) «r^^-t5^D D plc*3V^ 



E&g) », *fi»t)«*o«^a*i-*Jv x "c. ig©©?ij 
|ooo5]^:r, r.*ie><oS©£<£# : Hfc1-awi: 

[0006] rcofcft. rftfewSW&Srffi^flrf 5- 
t<f<, i§8?tt£lp]±£-ti:fc9, fcfldWW, &g(&T^ 
=Srig,5fc*!)©W'5E* J: ffi3ixTV'>S. tf'Jxl^ Spa 
1, 4^-g-^frL, al, 6 M&'S&W&B.KAZ <fc 9 £ 
(ttf£9»* ; EC 2.4.1.18)* 
WBKRfcStf-C* fe*v"CV*6 
60-7 5295tM) . L*»U Z©;fri*-ei#6ft 

[0 0 0 7] ^/u;* ( Bacillus ) J!©*8g© 

TV^5 M$H¥ 8- 1 3 4 1 0 4 ^AW. iSfflUflf* 
^, 43 (2), p257~264, 1 9 9 6), Lti* 

&T#&r9, ±EHH©A?*fc£oTir'>/.ev\ 
[0 0 0 8] ttfE9SSftt, ^A^igSlwt©* 5 

T^rty • $ y y ( Neurospora crassa ) frb<D&1fe 

*)mm<omm^^m^^tix\,^ (mwm^, 30 

( 2 ) , p 2 1 2 - 2 2 2 , 1 9 8 3 ) 9 
[0 0 0 9] 

[SSEiWfcfcL.fcSi-rSBWB] *$8Wli, ±E^*© 
St, *<0®Mt±<vfa±, *{t«iM. ^S(6T^*@5 

[0 0 10] $t>K, *^b^«< KSg^«iRft*ffl^ 
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•tt«r*ft**'f, L^t«» (») ^Mt^innC 
fcvvt, ff*tt* JMCHttXI*JIMktt«r«T* 

[0011] 

( Neurospora . crassa ) 5 * tfO£B"f Sttflp 

[0 0 1 2] BP*>* 
dSft-r^^Sft^ h ^9 7 

*s»5<, *(D**«flMKtt*"e*>9, a»o$Vi/«iB#*f 
(rio^T 2. oxio 6 l:»fl©»*lf-^«:toi( 

[0 0 1 3] M**2lil«**»WB:, ttff 9 

[0 0 14] ft#Jg 3 icff £#310114, ttff9»** s , 
n ^ ^ • ^7^t ( Neurospora crassa ) l£ 

[oo i s] m#m4\z&z>*$zwi*. fti^ommz, 

[0 0 1 6] t»#3B5fcff6*3SWf4, M*qj2-4<0 
»«\ «8{k;»»^H^i-»tO. 1-I0 0ii%* 

[0017] »*«6^«***wi4, s&*&£^*rl-3 

1*ix^lclS«^ffi5i*&i-J: 9 StfS* ft 

gfticMLO. l - l 0 oBfi%a^DL-C#e?ixfc 
tO«rfflv^rt«r»»t-rs, *fc©#WH*ftfc»» 

[0018] a*3S 7 n«a*5swr4, 1 e«<^ 

[0 0 19] 



-7 h^9 7-f-icJ:S^ =— ^*tt«fi»*4 tT4 1 
-7ict°-^$rfi^Ti6 9, zk»tta 5 J5<* 
aM6ttSrefc9, a»o^HKKMfric*5V*-C2. oxi 

[0 0 2 0] MM 1 (C«6#*WO«Jlll«*»«aW» 
if, »*»**»>f*vaEj|l*n^ F^7-f7tJ:5 , 
>^*{4fl|fi^* t LT 4 - 7 Id fcT— * &£#T 

ft) li,-ISIftft-e«SLfc»^l-, Ofc* 

M*« l lc«ft*»Wofr«K*»*l»»tt* 

<ot4o-cv^ict^**6i*. #*Si4ffiTLTi>£ 

igi§^*T{-fcV^-C 2 . 0 x i o e \zft*&<D#m\?~ 9 

6 X 1 0 5 —5. 3 X 1 0 6 O^tfci o 
[0 0 2 1 ] Z<D£ SfcfflJftJfil ^«i**W^»faS 

1\ *ffcUc< ^t^-Cfc^o Hftfc, «»tt»*^5F 
*-e*>«*; II* 3 ! l (iff S*3BWO«*M*»«WB 
14, '>4<tt2 0% (w/w) 4-CI4ft*lC»L"CS 

56wo3Raj5*»**»i4, xmrnemitmi^it^x. 

[0 0 2 2]ftl:, M*3l2i!:ff*#«WI*4,"ttff9» 

14, BI#*l^«6*»Wi:U-C*IHELfca9«>t©-C 
[0 0 2 3] 8»*5 2 [C«S*«W^*5^T, i^g#« 
1, 4 3->Ktt*Sr, al, e-^SJ'aVKtS* 

tfc^ (EC 2. 4. 1 . 1 8) • r<BttfE9#*i 

• ( Neurospora crassa ) tflc «t 

o-C4K4ft6tt^9***»*U\ r*>±5*ttft 
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10 0 2 4] ttff9B*ilttt, Wil«**3^E* 

• ^ 7 7t ( Neurospora crassa ) l::||"3~£>;*7 1'<7)^ 
N2-44 #**«ttf£9»***ftfc#£Ll\, 
— n^^7 • ^7^f ( Neurospora crassa ) N2 
-44 ttii. — o** 7 ■ fyy* ( Neuro 

spora crassa ) IFO 6068 J: 9 SM** 

fcccj: 9 war fc*-e#6. 

[0 0 2 5] W#*2U:«S*3B91li. ±ELfc*D#tt 
ff9**fc*ft»»icftB)B**Srfc«r««t1-6, K 

*K©, ©r*3g©, lltt*a». frffi® 

[0 0 2 6] i<o±5*«8^tiR«^tt^9B»Sr^ffl* 

«MHB©li, ***ttlwfC»*K«? 
l:ttt§:^ 5 t#6^ a*, o. l- 

2 ofi*%##* u\ *<fc*»<0«saso. i fi4% 

L<4v\ 

[0 0 2 7] Rfc, tttt9»lftt, »**4liffi*Lfc 

J: 5lw, WkBftigkfc^ l-iooom »* 
L<lil 0-2 0 0*ttfctt6J: 5^fltffliti5. ^ - 
^SHBMMfeili, l»Bi:i/imol<75t«!)y» 

■C*5. ttf^9»iRoffi«a*si*ffi*»ST-&5i»* 
8»D<a**as#<, lOOO*ttirgx.SiM 
#«*]■*> i:46±, SS^^^h^lf^:, £j*W*>E]iW;: 

<4^\ 

[0 0 2 8] mmRfci*. ^0-50t, ff*L<tt 
1 5^4 0t, pH4, 0-9. 5, ^l<(16. 5 
-8. 5«5lrVC, ii^l -4 8&fm$kfa£tl. hrk 

T, ttf^9**«rifeS*'ti:Ttiv\ 
[0 0 2 9] : o i 5 1: LTHbiifc&jcfcSrJIi^ 



8L aaSsicJ^^a^PBSU *Sttii»Sraii-r 

[0 0 3 0] »bn^KK»tt*©«:, 

9©«M-4^i:^a*Hr\ 

[0 0 3 1 ] ^<7?±5[wLT»bixfci8i«»«*»W:. 
W*3Sl ^l5ttLfca9<OtO-e*>9, 

<* *07k»f«36 s fi*!i«T**>9, d>oy/u«a»«f«w*5 

[,0 0 3 2] roi5«cL-C»b^fcK*»«*©«4, 
' JK»o«©tit«LT7K«^«-i-*B»tt* s K<, 

tiizm&#&Wi®zmmzmn-fz>^t\z£<Q y mm 

©©*ft«r*MM-*-6w4:36S-e#a. r.Oi 5ft«!ftW» 
[0 0 3 3 ] EP^. IS^^g 5 R#« 2 

«ft*©oH»»ii»uo. l-iool 

[0 0 3 4 ] 2-4 ^l^i* *tdMClE«©»a*tt 

ici9«3SinsK*»wwowio*tt, nhub©4> 

H»^#L0. 1-10 011%, »*U<«41^1 
0Efi%"T?fc5c Sff»tt*©O»*D*36S0. 

©OgSSD*^ l ooli%^ix.5^ ISfi»©a)«Jtt 

[0 0 3 5] r<0J:5 4iB«»«»B©#i"a*<tanM 
9> ^ D n D ^©(c^@1-5^b^«JL, «#tt«r*» 

srifBris-efcSo ^^<t o 4*<ko«i»j*ixfc«:* 

[0 0 3 6] BP*,, W*3fi6^«**«Wll, »©Sr^ 
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[0 0 3 7] ros-g-icfctf*. BS»«S©oftiDS 

tt, »»IC»U0. 1-10 011%, *r£L<ttl- 

i 0li%-cfeS o K*#tt*»©Wm***o. is* 
»<&aHraaris l 0 0lt%^gx§^ IS^St&cDliK 

II, il 0. 0 1-10 011%, »*l<«0. 1 
-1 0fi4%T-fe5o Kft»tt«©^^"fi^0. 0 1 
li%*«tfc?)^ £^$i*5»*tf«ix*v*. - 
JE*»IS»»©**1:* S 1 0 0ll%$ritSt, 

*4IMfc<fcj& s *tf bit*.**. rft^ffi^ftSfcot 1 !* 
[0 0 3 9] 

[0040] nmm i 

(l) ttff9B*©ettWS 
ttfls0B*OSttjBEtt, Saioh &; Sato ( Analytical 
Biochemistry, 108 (1). 16-24, 1980 )<£>;£*£{;:&&£ 
jDxfc, EAT^ftl-<t 0*¥ofc. 0. 1M^-^ 
-l-!lyBt2mM AMPirSr^tfiSSSS 0 v L 

X., £ir=¥TO&SW*** y a (lmg/m 

L) l 0 /i L iSr ^ i: I: J: iiSlf^Mfel, 

3 0tT6 0»ng^ 1 NiB«*K7K»iSl ■ 0m 

y k-* y (M» • Hiiaw 

HJ§££ p 3 2 - 3 3 , 1986) (C J: 9 ttfls 9 B 
tSJSLfco 4*5, ttffO»»fittl*ffitt, l£Mlw 

i ji m o i omm y ^Kcoafgta-^ttaD $*sB**i: 

Lfc. 

[0041] (2) -a-D7^7'^77t ( Neuro 
spora crassa ) jSS#0>fJSSi 

lr£#c£>^ — n * ^7 7f ( Neurospora era 



ssa ) 1F0 6068(1, fl^prA5ISW5Egfr (*K) ^bA 
fit N. crassa 1F0 6068^tr/clClSK Ltz&£.+ 

£, i->^-3-^hD-i-^hDy^^' 
(NTG) &glc£ 9g££-frfco »bftfcS:JM*8:5 

. ^ ^ ( Neurospora crassa ) N2-44&£ Lfc c 
[0 0 4 2] n#&m<Olttf><D&m\t. 3 0L^-7 ( 
7-> TtTofc. 3 OL ^ir-^T — * I- 

1 5 L<DJgife£tti£^, iiftfil 5 L/m i n, 
gl50rpm, 3 0tl:t5 0fifBI»*Lfc. *»« 
2%BMS*E»* 0. 1%KH 
2P04, 0. 0 5%MgSO4 • 7 H 2 O t tfc e SI 

tOtfflv^o jgiglCctoTlHlitRL, ®#co* 

#&J:<»^fcti<DS:-3 0 < C-C«#Lfc. r<Dtt** 
1.2kg (ilfifi) oB** s B«l*iifc 0 
[0 0 4 3] (3) ttftfl 

iilS (2) r#W:^a-n7Jt?7 «^7yt ( Neu 
rospora crassa) N2-44tt<Djg# 2 0 g iC, ^3^£ 
ttfHKA (5mM 2-^/^7hx^;-^tlmM 

EDTA<i:£^tr 2 OmM ^y *>V*g» 
ffi, pH8. 0) lOOmLitt^, ?L»t«L 
tz 0 &QMt:M*b#m (1 0, OOOXg, 3 0mi 
n) Ucf; ±S^NaOHM-CpH8. 0iLfct> 

( Super Q Toyopearl-650M ) KAfifLfc. ttftfl* 
Sill, ^7 7^:8*1, 0-0. 3M NaClgJ^ 
Efc*9*ttiUfc. 

[0 0 4 4 ] ttff9»5RStt<ofc-6H5>*««>, WtWM 
B (5mM 2-^;^7 p l>x^;-/i/i:lmM ED 
TA<i:^tf2 0mM ^ y "X^^ y v-ViHSnS, pH 
7. 5) t«l, Rfl«iS (YM-10) T'3mLi: 

( Aroylose resin ) tiy ^ (20X200m 
m) ( New England BioLabsttK) \Z^L1t. ttf£9 

:^I^/SDS-PAGEt^-/^K^L, M 

ioo4 5] (4) &&#i&m®<Dmm 

rt^^—zz — y^f — ?- ( i . o g, Si gmaltS> 
S- 9 6 7 9) ^l§7K8 0mLlCi®U ^ffi^^T' 

3 o#Mia«l-ar t^iO^I-MitU 
SrWSUtfcc rtilc±IE (3) -C«K»*^: LTl#bn 
fctt<^9**2 OOlfi (2 OmL) fS^to 
o3 O^T^ 4B$MSf5$*fc.o JnU»»3UwJ:9P**r 

(hbs) *»fc. 

[0 0 4 6] (5) K«»ttWB<0»tfr 
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±15 (4) ^»6ftfcB«#S^&fco§\ £XT<D&m 

[0047] ©k^ 9 s^ic x *«©<&»» oawi: 

[0 0 4 8] HWKJJWiitTfcf* 9 

g^S (»3tfi 6 6 0 n m) COSHfcSr^ L/ct^"Cfc 

|6 6 0nm) (DW'>as*SI£iV «»*«oawa* s 
[0 0 4 9] »IRS/5BB*6«, 0«?BB, 2f$ 

laa, 6«FM*atf 2 4 a 

t*»«»fiAmax^ 0B$lfflSL 2B*IH«, 6 B*M 
8itf2 4^BB«lCfcV^T, *tt«X5 3 0 nm, 52 
5nm, 52 1nm, 5 0 8 nmtfiSfi«ll:»tTLT 

lx s **<o»©^o&£ft#«*J> lti^s r t fc^ift 
[0 0 5 0] B3H i*»K*Silfflc#5«HIMS 

[0051] tJiW^Wka wtt 

tt^KSrW^fco £P*>> 3% (w/w) 
$»£»©««£, *t!Bi LtO!7*^3-^#-f 
£3% (w/w) jcjD»J«fttfcIIS»*»«l<k«i:l-o 
V^T, BL^EJ^tt^tf (h^y^/^ («) ttSL BL 

CO) «rfljl\ HM- 1 n-*fci9, i*9*fiij!.jKt 
tt«oBB«Sr9JSLfcc *S*«rl§l4^i" 0 D4(^J:ti 
If, »ft#tt»©S«tt, JHsHWBMibRicJt^-CWb 
*>tfiV^tt*«rSLfc. T9jSg3 9. 6 s" 1 (3 0rp 

4. 8mPa • st^OCMU »»IB»«lft«tt 4 
9. 2mPa • st'fc^ 0fctt*#*T 

[0 0 5 2] <DS5fi»<S»»oy/u«i8»«f 
BSESI-iS^tft*^*, TSK-ge 1 
GMPW-XL (7. 8 X 3 0 0mm, — (tt) it 

8) *rfflt^fcy/Htil»«rlwJ:9ttWLfc. *©»«fo 



[0 0 5 3] WiatO. 1M NaOH (SS 
0: 5mL/m i n) fcJBl\ ^ffilCttR 1 ( H 

1TACH1 L-3350 Rl Monitor ) £ffiWc 0 B^&fcffltfe 

o^raftis^ (0*9, mmfcfcmtemx'h^xm 

®<DtLtL) , 2(§Pflgi§B$, 1 2 «PMSia«raV 2 4 «f 
MSffli^-e-tn-Pix*^!; v^Sr*TV\ iOOt,-5 

■^y^u^y^aiB^WlBSSrEIS^^I-o ft*5, ®5 
[0 0 5 4] HSUijlfeftS <k 5 »*R£BMftWF<D . 

cot e -^icitx^tfc 0 as Mi at, rco^in, y 

/U7^Sr««t Lfct#lc2. 0 x l 0 6 <b»tti$ixfc 

[0 0 5 5] ®M^ttK©^5>«lEiUI (^A^-** 
ft '(DP) ).<D$iJ£ 

±E (4) ^»&ftfc«*#«8R»l OmgSrl. 0m 
L<^©zklcigfl?£^ IMBttt&Sifft (pH4. 0) 
0. ImLHVT; y — if JOjiL (7 0 u n i t 
s) iSrftlx., 4 0tt?2 4B$S5^^c Sfl?«: 
100^, 55>F5^D^MS^^t\ >fV7$7- tf£ 

h^??^- ( Dionex BioLC 
Model DX-500 ) -C»SE«<0«ftO^«f SrWofc. 
[0 0 5 6] 5><f*5-^tCltt. CarboPac PA-1 ( Dionex 
BioLC ) &JfjV\ Sttittiftifi : 1 ■ 0mL/m i n, 
NaOHM: 1 5 0mM, IM* : 0^ 

-50 mM, 2»-50mM, 37#- 3 5 0mM(G 
radient curve No. 3 ) , 4 5 5^-8 5 OmM ( Gradie 
nt curve No. 7 ) , 4 7 ft- 8 5 0 mMO*fl=-CtTo 

4^ofcir^/u (-ffcfr^ IRAK©) Cot^fc, 
lRl«lw^iK«o«fto^«fSr?Tofc 0 rtib^ttlltrH 
me*. ti^S^WS, OltK^9B^ 

-tii^n^ttWftojHfittJRtrSi". 
[0 0 5 7 ] H6a»e>, !B»iR©-cii, DP9-10I: 

j^fttr— h LTV>fc e ^(DZtl*. ttff9#* 

ic <t o TSftMH-fc d p 4 - 7 <&»rfc $ n- 
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[0 0 5 8] ®W*»«*««*0*<t»tt 
3% (w/w) !CH»L*ii««^tt«t9 (HBS) S» 
Ir4 tic 2 0H»iU »ft<D«fl:£««Lfcc ^ > ^ 
p-/utU, f^C3% (w/w) aSMIRKLfcP* 

tt) t, ^»«Wt»«ltlHl Lfcy = - 

K) tSrffl^fc. Sowsatlt'* 

B, Ctt. **Vftt3% (w/w) ig£ 
»«iB«&S«, 3% (w/w) ?**>-c3-:x**-^ 

mtm. wk y &mm%L& tfc ? * - y * * 

[0 0 5 9] H7*»feM6^ftt*5 9, 

(a) ttj&jKftffataw^fcofc*^ tecoto 

[0 0 6 0] HffiW (ffi£4»£B& (HBS) ^ffl 
M) 

(l) «BMII{l:»^>tta(ST»* 

^tlfH0% (ftCAl) , 0. 0 6%, 0. 15% 
tft6i5JcK*»tt«»*W!»U*:« rnfeSBftiSSr 

fc. BLffl0WS*ttH^+**y* (*) ItSJBL- 
fflv\ HM- 1 n-^-T : -f Oafti-f 0)9?*t©BB» 

E&OT\ 0. 0 6% (*•£) Kfi£tt*t&SawE* 
□ T% 0. 15% (USA) M*»ttJRt&»aoE«rA 

[0 0 6 1 ] H80tt**»6W6d*4J: ?i-> #1* 9i§ 
SSgsaoE (O) icit-^ o. o 
6%s6Jde (□) > o. i s%mm (A) <£>HEUH&< 

skizttia. w>g#vm®$:mm-rz>z it* 9, 

[0 0 6 2] ( 2 ) tWBMUHbffi^SRfta* 



ftWELfc. BP*>, KffjH£B&«tttNE. 0. 0 6% 

«*sa) K«»«aR©asd»K. o. 15% mmm 

Kff»«*ft8BiJniE^**V^H-o^-C. S8ftg6 6 

+. ft^\ b9«k .ea#u^t>^«*»««»«* . 
joe* flfc-esLfct^tfo. 0 6% o*sg) 
ttstascwiE, isHfcwo. 1 5% mms) 
K*»«a^fl^Ew*ix-pntt*-e*a. 

[0 0 6 3] |9IU^ «ft#tt*»£8x»lLfcE 

s 0 :w:t^b, **»ttWl»tt, «MkLfc»»«>* 
ft £ 5# t a* *> s r <b » ttft * ft fee 
I o p 6 4 ] ( 3 ) »»«Mt*«)*{k»«»» • , 

"to *s*s:bi 0{^-r o ft*s., ii ot, o.isss^ 

ttRt&«8^E, DttO. 0 6% (ttftA) 

ttttftDE* Alio, l 5% (IHME) K*5M»»8a» 

E*>*t*vPii£*fc^"*\ 

[0 0 6 51-01 Olc^fttf, t««i:oprt)il 

[0 0 6 6] ilWWIift*^*^^-*^ 
T\ ^KS^i: 4 s CT*2 0$r^#^^^^^^S^k:{- 
OV^T, D-^-0a6rpm (^93^7. 92s 
- 1 ) T'COx-^SrittSEtfCo ttMHl 1 l^1"o Ml 

if, a, b, cw:, ^ix^Kft^eaRt&saaiDE, 
o. 0 6% mmm ««#««»asa»iE, o. 15% 

[0 0 6 7] mi lKiixtf, ■«*Ww*W*Jl*»H' 
W*#<ft-DTt^5wt36>e>, !K*»*«»^»aDl-J: 

So 

[0 0 6 8] Sffi^J 3 (Ka4J-«*»^ftn°p^^ffi 

JR^)±«r«&l 0 0 glC»U iK*»*»»l. 0g«rJ8 
JOLfc^^lc, 6 OtOiBTKSrS 0 gJHJx., sK-^^)* 
■C5»Ri<«ofc e iM$^Tl 5 gSrlfit L 
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[00 6 9J ^£#*£®©£8s*Jl- 

a r t a < tz/v^zmm it^b2 5 x:<oum\z 1 pshi 
a^ussjlt;^ 2 strati: 1 ftsjttitufcfco 

$r^5SLTd^4 < Cr 2 Bjfeem. * felc 2 5tl: 1 «r 

-c^r«rP«ur*»fe4 , c-e2 B#fi&> $ tic 2 5 

tfclSMBtffcLfcfc© (RRED) £Zti?ti*>7 

[0070] £s*KEtco£, *n-eneA/i:5««rB 

l 2lc^-tr e (*) *4r*h««tfcBv 

7^>yUyfTTP-5 0BXl I (n-Kt/HO 
kg) 4rffll\ I^2mm077>v ; t-^1LT2 

ftfi* ROili 9 : Road cell; 10kg, Distance 1; 

50mm, Clearance; 5.0mm, Thickness 1; 30mm, Bites s 
peed ; 2. Omm/ sec 

[ 0 0 7 1 ] mi 2 1 J: 5 t > M6f^^" (ttft 
ea, b) -m> «*^fl5*»tt*«9*asdniufcfc«> 

*9#J:*>ofc D l BftlSOt^r (KUKC, D) 
THU M*»tt»»«r«afDLfct^ (KKED) 

[0 0 7 2] 

ttK«r*L<efcftU t<D*HH4oiRj± % *<k»*L 

tic* 9, ft+ffimtmw m<t) 
mitm^ti. »«©ttaa*tt^*^B*^#**fc* 

[0 0 7 3] £ <bfc, »#«5lc«5*38W^J:ixtf, 



*©««<Dtt#tt. «»«)*«tt4if^»tt*r«t** 
i\ Lrt>fc«» (ft) ir^-r^oa^is^X. »tK 

mftco^tztoM-rz^ktimZs in* 

[0 0 7 4] 8oT, *Snoff)KKCdftX&tt. ft 

*fc* iix*J^«{t»^»ft^*ftBI-tfia»i- 
£r<Hc£9> «»<0*{ktcfiHi-6«^*p D alt^l:«r 

[@ffiOflS*4IftW] 

[1112] StJKWl fcfc^T, #IRR^BB*6«, O^ffl 
[13] Xltfl l fcfctt 5«*S«:JttT[w# 5 

[0 4] mmmi i^^v^t, is*^tt«t&»»i:jsfi' 

[@5] 5Hft«ll^*5^"C, BIRS^§I*6«. 0«PIB 
2«PB1«, 6B*W«»t;2 4B#rfl^^s^ , 9ei^ 

[SI 7 ] H16t« l icjoV>T, «8^»»*«0»a*r» 
[B9] *ii£«2ic*5u^r, M{k»»o»*ae 6 0 

nm^iStt6jBaaft«r»1"^7 7-esb6 Q 

[Bio] ^«j2iiiov^r. ffiffftosi^sl&iS^ 
[IB 1 l] *lfc«2[w*rt6*»IM{kiSO-9">'^Mi: 
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^7VS:PtLfci^8l87-n'fc?ic B6K 

ft 3% (W/W) fiiS^«aS«9g»[, 3% (W/W) 7 
1- 0 BI8-Ctt, K*»*»«aaSiPE«rO'^ 0. 0 6 

% mman K*»«»teaijiDK«rD-c, o. 15% 
®mx-7FLit\>(o&o. 06% (j^sa) 

SSiDE, LfcfcOtfO. 1 5% M**ff) 

ft^^E©*^*!**^**.' BIO*, OHM 




ff#ttS»SS«*DE,^^0. 0 6% 

t£*g|&&tfOE> AI10. 1 5% (J&SS) 
^E<0*ix«x<D»*&^1\ Bl 1*. A, B, C 

it, *n^n««»«[ts*a«aiSDE. o. oe% 
*) »*^««©aaniE, o. 15% (fe8£) 
«iR»aaiDE©is*"c*)9, aa# Lfc**«««:«, 

So Bl 2*fc*5V v C, A, B. C, DI4**l«X* ffi 

ff#tt«»&ayiDl-s :i4< £ A/ w *■« ur 2 

(S»»*rt6JlDLT*:A/r«rll»UT3&»6 2 5t:o^M(c 
lRrBBttBLfctO (RREB) , S*#«S»£8»n 

■T 5 r <b 4 < A: A/rSrHK LT f>4t"C2 BttML 
*blc2 snc^ l^PfljftEL/itO (R8EC) Rtffli 

D) fc^r. 
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im i o] 



[in] 




10 ■ 15 



O HBSfeSAO 

□ 0.06%<H»&)HBS£AD 

A0.15%(«S«)HBSaStD 

[Ell 2] 
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A, HHlttt, HBS(-); B, HHlfttt. HBS(+) 
C. 4°C2B&. HBS(-); D, 4 c C2Bft. HBS<+) 
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